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ABSTRACT: 

PURPOSE:To simultaneously form received wave beams in plural directions to many ultrasonic 
received wave signals even if a low speed A/D converter is used. 

CONSTITUTIONS a digital delay means 4* for arbitrarily delaying a digital signal input from an 
A/D converter 3 and outputting plural delay signals, a first delay circuit 1 1 for delaying a digital 
signal from the A/D converter 3 at intervals of a sampling cycle and an interpolation delaying 
circuit 12 for delaying output signals input from the first delay circuit 1 1 at intervals shorter than 
the cycle of the sampling cycle and outputting plural delay signals are combined. Thus, the 
sampling period of the A/D converter 3 in the preceding stage of the digital delay means 4 may 
be late, and even if the low speed A/D converter 3 is used, received wave beams can be 
simultaneously formed in plural directions. 
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©S«i!fcS«§SBfci, »»©SI>^*7*<I£iJ$nig# 
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fct^T, iS«©^-7li. ±ffix7M/xX*l 3i~ 
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7";W^©ffifflilS«rioTHfcH-A/^->P 5 ^ 
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3 ~ 7 S<T^ £ &t>ftZ. 
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s i ~ s n >%m\zmt>ntt{smm7n 

i/^8., -, 8ntCfc^T. 35-©S®IilKl 1 ©ft 
gHC07l^-rt|^S©-7^7*H'^7 a, 7b£M 
^icKtt^t^lC, -*©v;P5 1 7'l'i'U-7b©A^<Bl 
Ktt02K:S*fcl3«©>'7hl'i?A*l 7^tfct) 
50 ©7*5. Sfc. ±gB&^»S7"Dyi7 8i~8n© 
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KSICtt. 2^[fi](D§S[b-ABa, Bb©ft*ICtt£L 
T%-Otiin% 1 8ai~l 8aiRtfl 8bi~l 8bi 

a, BbK^ftrr^araSSBKl 2a. ~l 2ai&l/l 
2b,~l 2bij4tg^inT*5»}. Z.tlt><7)2%m<DM 

mmmmm 2 a»~i 2 ai&t;i 2 b»~i 2 bi^e. 

0llc*Ti:E8©2(li©liiig§g5 a, SblcfflflfHI 

[0 0 2 0] fcfc, ±ettPQSSIBK 1 2 a>~l 2 ai 
&tf 1 2 b> ~ 1 2 b i©rtS8*»£tt. {sjAtf0 5 iCaVT 
<fc5K> IS-CHnSMl 8 a:A^tU*$nTA*Ufe 

tSmgC^hU^ 1 3i~l 3 mi. ±E1*> 

C 1( CmSieftUfcfc&^'J 1 4' t> ±fBm 
S©->7hU5?X^l 3i~l 3m©tll*IC^b^g[* 
5'J©§iSf-AIC^bT±ga^*^ ; 6 l J 14' fr&K 

SI 5o~l Smt. *0*»Jg«*A*l/TlD»-r* 

[0 0 2 1] £©J:5fcmrt*ftft5aHBffiH»l 0' 

tunTu. a-©jgjia»i i©w*£> a&<t*i© 

TfflMHRf*fc»fc. "W^Wtf? a. 7blCA 

W7«, 7 b©m*tt. *n*ftsg-©jDj?isi 8 

ai~l 8 ai&tfl 8b!~l 8bi(CA*U Jlft&l;: 
«k o Ttfift^|Rj©S» tf- A H Tfi^Wt £ t 
fciD*;Sn*. H*tf. JSfSjaSESS 1 2 a»~l 2 a 
i, 1 2 bi ~ 1 2 b i fcfcttSBMS? {Mi&fclOns t 
U 8-OJD88 1 8 a i. 1 8 bi#4<B1*:3&.5tT 
St, I#@©i0g3gl 8ai, 1 8 bittSM*10nsT 
*5afS?*>*JH£\ 2#acoiDStgg 1 8 ai, 18 

btBag^ioni-pisaa^t^jp*, 4#§ 

©JnSSS 1 8 ai, 18 b lttajSfltaUnsTfcSSMI? 1 * 

>*^**n*nft*t*. cot*, wet/w^w 
?u-7a, 7bTB. *-©3kbbi i*>&A#r* 

1*6A*-T5m^tt. 10dsx4=40ds©S 

a©A/D**S3©tf>:/y >^Mn»MAkf25Mlh 
tgHt>OT?«tV>. 

[0 0 2 2] ±ea-©UD»Sl 8 a>~l 8 aifttfl 

8 bi~i 8 bi-vmztutmmn* mmm 

SSBBl 2a»-~l 2ai, 1 2 b,~ 1 2 bUZAtb 

xmttmmmsvmimtytiz. *©». _ 

0©J)D»8g5 a, 5 blC*n€tt©&5y;r*tlcA;*)LT 
HffitD»Sn. cn6©DDS«S*tUT2^|pJ©SSt 

-ABa, Bbffinmzm&zn*. c©«^b, -as 
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>7*'J >^»IT&[T©SMft^ft©S i tf/hS^Ci 
04»C*T<fc5l::. MIUSSiaKl 2 ai, 12 
bi©fi»S«^$-fr5Ct*tT?*<b. 05*> 
&W&*&J:5fc. -5-©rt«©T-< ??A#JM 1 5o 
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10 R©J«lf-A*»]W*»fcfcfcH«fcaffiT**. 
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^FiS&SrggTi&O, WABS?*fi*!tSnT*0, 
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j£-rsai£sj«2 4t. c©aasffi@?s2 4*e, 
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5. ft*. 06fc45V>T. «F^2 7tt±f2©#«l^||^ 

[0 0 2 5] Z.Z.T; *»WC*V»Ttt. ±IEa&Sffl 
BB 2 4 1 LT. 0 1 IX^faftfi«lElK 1 0 XB0 4 

ic^-rassffl@?s 1 0 ' tffflir^ntu*. cntj: 
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t\z*?T> m^rmnmijoi^um^mims 
snatsctJii-cts. a*, 06ttE*ffl©jg§s 

40 ftsjtffft«»iifl*&8*ia (V7— ) ^©fl&©ie# 

[0026] 

CR^6nfcJB-©a«^RCJ:DA/D*KUI*6© 

mz, MnaB^Br?±e«-©as^6u>&©(ii»fli 
^ranTasuTffiftiB©asm^&ta*i-4j:t^T 

50 t*. cnfc±0. ±Br* 5>*JH»8*R©aiA«: 
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